Abstract The purposes of this methodologic, descriptive, correlation study were to assess the reliability and validity of the Easley-Storfjell (ES) patient-classification instrument for home care, and determine to what extent it was useful in a large, hospital-based home health care setting. A model for home health care developed by the investigator was used. Interrater reliability and concurrent validity were established by four nurse-raters using a random sample. Nonparametric bivariate correlational analysis demonstrated that the ES instrument was both reliable and valid at a significant level. In addition, there was agreement between the overall ES category rating and rater frequency of home visits. Intrarater reliability for each of the four nurse-raters on a random sample was at a significant level. The results of this study have important implications for home health care agencies providing care to chronically ill patients.
Home care is preferred by 72% of the American public over nursing homes for the purpose of promoting, maintaining, or restoring health (De Crosta, 1980) . In fact, Shaw (1985) and Myers (1988) predicted that home care and related services will quadruple in volume and number of cases in the next 15 to 20 years. Professional nurses who provide care to patients in their homes must have a reliable and valid method of quantifying the need for care. One such method, a patient-classification instrument, is used to group patients into categories according to the perceived requirements for home care (Giovannetti, 1979) .
Several patient classification instruments have been developed for home health care (Churness et al., 1986; Daubert, 1979; Hardy, 1984; Harris, Santoferraro, & Silva, 1985; Martin, 1982) . These instruments base patient classification on areas such as rehabilitation potential, nursing diagnosis, or amount of skilled nursing care required for specific procedures. The Easley-Storfjell (ES) instrument is more comprehensive and includes a broader sample of variables for classification (Allen, Easley, & Storfjell, 1986) : ( I ) clinical judgment; (2) teaching needs; (3) physical care; (4) psychosocial needs; (5) multiagency involvement; and (6) number and severity of problems (Fig. 1) . It is also easy to use and takes a limited amount of time to complete.
A major problem with some of the classification instruments assessed, including the ES instrument, is that their reliability and validity have not been established. Both qualities must be determined before any instrument can be used with confidence. Measuring client nursing care needs is the first step in determining what elements would be helpful for staffing decisions and caseload planning in home care. The purposes of this study were to assess the reliability and validity of the ES patient-classification instrument, as well as the ex-tent this instrument was useful in a large institutional hospital-based home care setting (HBHC).
SIGNIFICANCE OF THE STUDY
In the future, prospective payment will be used in the home health care field, and patient classification will be important for accurate costing and for providing quality care. The diagnoses-related group (DRG) method used by hospitals categorizes patients according to acute care and medical needs. However, the needs of home care patients differ greatly from those of institutionalized patients; generally, home care patients do not need medical care, but they do require nursing care as well as other recuperative assistance such as physical therapy or a home health aide. Therefore, prospective payment should classify these patients according to their actual home care needs and not their medical needs.
As these social and economic forces continue to drive growth in the home care industry, patient classification can be used for administrative decision making regarding staffing, patient care evaluation, and the planning of daily nursing assignments. Grouping patients into valid categories provides a rational approach to allocation of nursing care resources and may eliminate inefficiencies that can slow down referrals to home care. It also can assist both staff and management in the process of utilization review (Engstrom, 1987) .
On review of instruments for patient classification in home care, three issues become obvious: first, the instruments must be tested for reliability and validity; second, researchers have to use and test the existing instruments rather than contribute new ones to the literature without determining their reliability and validity (Verran, 1986) ; and third, prospective payment will be moving to home care and a reliable and valid patientclassification system must be in place (Buck & Harris, 1987; Mitty, 1987) . For these reasons it will be important for nursing to have information on home health care patient needs based on reliable and valid measures.
A model for home health care developed by the investigator was used for this study (Albrecht, 1990) . It identifies the relationship among structure, process, and outcome variables in the home health care system. This study looked at two selected variables from the model, the relationship between patient classification and number of home visits.
RESEARCH STUDY QUESTIONS
The review of literature on home health care patient classification led to the following questions:
1. Is there a relationship between overall category rating when using the ES prototype system and a factor 2.
3.

4.
5.
6. The VA hospital where data collection occurred is a 5 19-bed general medical-surgical center. The HBHC was established in 1985, with the capacity for a census between 50 and 60 patients at any one time. Patients are accepted on an availability basis. The majority of referrals are from the hospital, although some come from the clinics, outpatient department, and the nursing home. The number of referrals received during the year was 58 and the number accepted into the HBHC program was 38. Since the majority of patients have chronic disease and require long-term home care, the turnover is low.
The HBHC department has two nurses prepared with master's degrees in nursing who each carry approximately 25 to 30 patients in their caseloads. Both are responsible for making assessment visits on patients in their caseload as well as continuing home visits on a frequency based on their professional judgment.
Population and Sample
The estimated sample size (statistical estimate) was doubled to allow for greater confidence in the calculated scores, resulting in a random sample of 30 active patient records from the study site. The standardized nursing admission flow sheet and standardized admission charting form on the progress notes was used for analysis. By using patient records, the same documentation could be obtained for each patient.
The random sample was selected using a table of random numbers (Shelley, 1984) , with allowance for sampling with replacement. If one of the patient records did not contain all the necessary information, another could be selected randomly. These 30 active patients represented a random sample of the 60 possible active patients in the HBHC. Active records were used since the predicted frequency of home visits was available only for them. All names and identifying information were deleted from records before use. Each record was assigned a code number.
Establishment of Reliability and Validity
Four raters were used to establish reliability and validity. The Katz index of ADL was used to test concurrent validity. This measure was chosen because it is one of the best-known and most carefully studied ADL tests (Kane & Kane, 1981) . In addition, it covers all the categories of patients in this HBHC program. Specifically, the Katz measure was used to test concurrent validity of the physical care variable of the ES instrument.
The Katz ADL calls for a rating of six functions: bathing, dressing, going to the toilet, transfer, continence, and feeding. The coefficients of reproducibility were 0.948 and 0.976 (Kane 8i Kane, 1981, p. 45) . Each item is assigned points according to a defined decision rule ( 1 = uses a device; 2 = needs human assistance; 3 = completely dependent). The sum of all the items is then used to describe ADL activities.
The ES instrument is a prototype measure. It requires raters to compare the actual characteristics of a patient with those that most closely match the prototype or overall category description based on the nurses judgment. To determine case difficulty or acuteness of need, each patient is assessed in terms of difficulty based on the six variables in the ES instrument: clinical judgment, teaching needs, physical care, psychosocial needs, multiagency involvement, and number and severity of problems. These variables have been specified into four groupings of magnitude from minimal (1) to very great (4). The prototype category classification is based on the highest numerical rating (most difficult) in which the patient meets two or more of the six criteria. For example, if a patient received a value of 2, 1, 3, 2, 2, and 1 in the six areas, the prototype rating would be 2, indicating moderate difficulty.
An alternative scoring method (factor method) developed by the investigator uses the mean score by summing the ratings and dividing by the total number of ratings. To provide a further check on the reliability and to guard against observer drift (Shelly, 1984), intrarater reliability was determined at the end of the study. Each of the four raters rerated six charts that were randomly selected from the total sample.
Data Collection Procedures
According to the writer, a new graduate of a baccalaureate nursing (BSN) program was considered to have the appropriate knowledge base to understand and rank patients according to the ES and the ADL instruments. In fact, all four raters had a BSN and 7 to 16 years of nursing experience (X = 1 1.3).
A two-day training session was conducted, consisting of orientation to the data collection procedures, instructions on scoring the two instruments, practice sessions, discussion, feedback, and pilot test. The pilot test (N= 10) on closed records validated that necessary information was available in the admission charting to complete the instruments. The pilot-tested patient records were not part of the main study. Each of the four raters completed the ES and the Katz tools using the admission visit for each of the 30 randomly drawn patient charts. The investigator stressed the importance of treating each chart separately and rating each patient assessment visit independent of all others. The four raters were instructed to use both instruments on the same day to help prevent external variables from affecting their ratings, and to alter the instrument used first by flipping a coin. It was not necessary for all raters to be present on the same days since the data did not change.
RESULTS
Sociodemographic Features
The mean age of the sample was 71.4 years (median = 69 yrs, mode = 65, range = 59-95 yrs). Seventy-seven percent were 65 or older. All of the patients in the sample were men; 7 were white, 21 black, 1 Hispanic, and 1 Asian. Fifty percent were married and 80% lived with someone. The fact that 80% of the patients receiving home care had a caregiver living with them, with 67% of these caregivers having minimal or no limitations, has implications for patient classification. It was not surprising that the hospital was the most frequent agency last providing care (50%) since most of the HBHC referrals came from the hospital. Table 1 shows the frequency distribution of nursing and medical diagnoses. Ineffective breathing pattern, activity intolerance, and impaired mobility accounted for 53% of the nursing diagnoses. This is consistent with Hardy's (1984) findings. Cerebrovascular accidents, arteriosclerotic heart disease, and chronic obstructive pulmonary disease accounted for 67% of the medical diagnoses, consistent with the findings of Brill, Scholosser, and Widmer (1978) . 
Category Rating Prototype versus Factor
Because of ordinal level data, the Spearman rank correlation (r,) and Kendall's Tau correlation (T) were used to evaluate the strength of the relationship between the prototype and the factor ratings. Both Spearman and Kendall's correlations are provided. Spearman is more frequently reported in the literature, however, Kendall provides a more conservative correlation measure. The Spearman rank correlation revealed a substantial significant relationship between the prototype rating (highest category with at least 2 ratings) and the factor rating (6 ratings added and divided by 6) (r, = 0.8670; P < 0.001). The Kendalls' Tau correlation was also significant and strong (t, = 0.7535; P C 0.001).
Interrater Reliability
To test the overall agreement among the four raters, Kendall's coefficient of concordance (W) was used. This test is suited to determining overall agreement for ordinal-level data. The sample consisted of 30 patient charts rated independently by four nurse raters. Interrater reliability was determined for both the prototype and factor rating methods. The prototype agreement was significant at P < 0.0020. among the four raters was stronger for the factor than for the prototype method (W = 0.5749).
Intrarater Reliability
Intrarater reliability was calculated after the main study was completed. The investigator supervised the raters individually while they evaluated six patient charts randomly selected from the total sample. This was done on four separate occasions so that each rater had the total sample to select charts. Each of the four raters was instructed to rerate the six charts independently (Table 2) . Katz ADL rating and the number of visits were also checked. The highest intrarater correlation was noted in the Katz ADL rating. This is not surprising, since ADLs are concrete and defined activities, whereas the factor rating, prototype rating, and timehumber of visits included a number of less defined variables.
Relationship of Physical Care to Katz ADL
This relationship was assessed to determine the concurrent validity of the ES instrument. It was expected that the physical care variable would have a high positive correlation with the physical care variable of the Katz ADL scale, since they both measure patients' ability to perform activities of daily living.
Again, both the Spearman rank correlation test and Kendall's Tau correlation were used to evaluate the strength of the relationship. The strength of the relationship was measured by (T) was moderately strong (t, = 0.5458; P < 0:00l) and the r, relationship slightly stronger (r, = 0.6380; P < 0.001). Both findings were significant beyond the 0.001 level, as expected.
Variable Correlation with Overall ES Rating
All variables were significantly correlated with the overall ES category rating with correlations beyond the 0.001 level of significance. Using the prototype method, problems involvement psychosocial needs (r, and tb) had the highest correlation. Using the factor rating method, number and severity of problems (r,) and psychosocial needs (tb) had the highest correlation with the overall ES category rating. A summary of the correlation of the six ES difficulty variables with the factor scoring and prototype scoring method is shown in Table 3 .
Category Rating and Frequency of Visits
Rater Frequency of visits was determined by using the time determination of the ES instrument (Fig. I) . The four raters determined the number of visits that they felt were necessary immediately after the difficulty determination for each patient was decided. A significant relationship existed between the overall ES category rating and the frequency of visits (factor t, = 0.5570, P < 0.001; rr = 0.6436; P < 0.001) (prototype t b = 0.5450, P < 0.001; r, = 0.5800, P c 0.001). As each rater marked the frequency of visits after determining a patient's classification category, the investigator anticipated a positive correlation.
Stasf Nurse
In addition to determining the rater correlation of frequency of visits to overall ES category rating, the investigator looked at the relationship between the overall ES category rating determined by the four raters and the staff nurse's determinations of the frequency of visits on the admission assessment visit. The frequency of visits was determined and documented by the staff nurse on the chart after the initial admission visit. This information was collected by the investigator and was not made available to the raters in their data-collection process. The results showed a negative relation (t, = 0.1256, P = 0.0536; r, = -0.1519, P = 0.098 for factor and tb = -0.1109, P = 0.0969; r, = -0.1203, P = 0.191 for prototype). However, the results were not statistically significant at the 0.05 level, and therefore the findings are questionable.
DISCUSSION
A highly significant correlation between the factor and prototype methods of rating (0.75) was found. Holm and Llewellyn (1986) stated that an r value of 0.70 to 0.90 can be interpreted as a high correlation. Therefore, it is acceptable to use the ES system as a factor or prototype version for patient classification. The results indicated significant interrater agreement with moderately high interrater strength among the four raters. However, the factor scoring method produced a higher reliability coefficient (0.60) than the prototype method (0.50). It may be that the factor rating is more sensitive because of the use of decimal places. A reliability coefficient of 0.60 to 0.70 is acceptable if one is interested in making group level comparisons (Polit & Hungler, 1987) . When measures are used as a basis for making critical decisions about individuals, however, the reliability coefficient should be 0.90 or better (Polit & Hungler, 1987) .
Several reasons possibly account for the moderately significant correlation. First, although each rater had the same educational background, each had different clinical experiences. Churness et al. (1986) noted in their study of interrater reliability that the nurse-investigator and the nurse-data collector had different perceptions of what was being taught. It may be that clinical judgment varies with type of experience. Second, the difficulty determination of multiagency involvement had low correlation with the overall ES category rating, which may have decreased the interrater reliability. Third, the present ES category descriptors are possibly not specific enough and should be refined further by developing specific cues or indicators as to what they mean. Fourth, the instrument may benefit from inclusion of key words or descriptors in the instrument itself.
The second reliability question was related to intrarater reliability of the instrument. Based on acceptable reliability coefficients of 0.70 or above, three of the four areas were acceptable (factor scoring, ADL, time/number of visits). The prototype scoring was not acceptable. The time interval for checking intrarater reliability ranged from 1 to 17 days. This is an important finding because it says that all four raters were in high agreement with rerating a random sample of charts. Regarding concurrent validity, the ES instrument physical care variable had significant correlation with the ADL scale. In addition, the ES instrument was developed by nurse experts in home care, thus establishing face validity. The Spearman rho (factor and prototype) correlation was in agreement as to the three highest correlations with overall difficulty rating. The top three were number and severity of problems, psychosocial needs, and clinical judgment. Kendall's Tau was not in agreement as to the three highest correlations. The psychosocial needs variable was in the three highest for both factor and prototype ratings. The investigator expected to find significant correlations between the six ES variables and the overall ES category rating. However, it was interesting that psychosocial needs had the highest correlation with the overall ES category rating. This may demonstrate the importance of family and support systems to patients receiving home care. This was an unexpected finding.
Very great
Number and severity of problems (factor) and clinical judgment (prototype) were only listed by one rating. An interesting finding was that multiagency involvement and teaching needs were in the three highest for Kendall's Tau ratings and were in the lowest three for Spearman's rho correlation. The results are inconsistent and need further clarification regarding substantive or statistical issues. Factor analysis on the six ES variables for the purpose of reducing a large set of variables into a smaller, more manageable set of measures might resolve the question of the need for multiagency involvement as one of the categories.
For the four raters, frequency of visits and overall ES category rating had a significant moderately strong correlation. For the staff nurse frequency of visits and correlation with overall ES category rating, the expected result was not obtained. The values indicated a low negative correlation between the two. The correlation was not significant, however, and therefore the findings are questionable. The low negative correlation does suggest that as the staff nurse frequency of visits goes up the overall ES category rating goes down. Some possible reasons for the negative relationship are that (1) the difficulty and time ratings of the ES instrument are independent and therefore one does not expect one rating to correlate or predict the other rating, (2) the staff nurse was not using the six ES categories in her decision as to number of visits, (3) the staff nurses in the agency have master's degrees, whereas the raters had BSNs, and (4) in this agency there are no limits on the number of visits the staff nurse may make.
In fact, 19 of the patients were seen once a week by the staff nurse, 7 were visited biweekly, and 4 were visited monthly. The judgment by which the staff nurse determines the number of home visits requires further study. Research investigations as to the subjective criteria nurses use in making their decisions may provide explanations for these differences. A useful study would be to have the staff nurse rate the patients using the ES instrument based on the chart admission data and compare the rater and staff nurse findings. Controls for education and experience would also be beneficial.
Other uses of the instrument are to determine costs per category for each of the six variables. Costs could be calculated for overall category rating and then related to various patient variables as well as nursing diagnosis. Since nursing diagnoses reflect only part of the total cost of nursing care (Buck & Harris, 19871 , it is important to include other variables such as those in the ES instrument.
CONCLUSION AND RECOMMENDATIONS
The results of this study must be considered in view of the limitations. First, the subjects were all male and primarily black. Second, because chronic illness was the major diagnosis, the acuteness of illness of these patients may not represent that of other non-VA populations. Also, there were no limits on the number of home visits the staff nurse made. The generalizability of this study is limited by the fact that all data were collected in one VA hospital.
Recommendations on reconstruction of the instrument based on this study are as follows. First, in the time determination, the number of visits per week (3) (4) (5) should be examined. Because the majority of home health care patients have chronic illness, they may require more intensive and longer duration of care (Lampley & Freeman, 1984) . This number was selected only three times by three different raters for three different patients. Second, the category "very great" should be examined since it was chosen only twice for clinical judgment, three times for teaching needs, and once for physical care. It was not selected for psychosocial needs, multiagency involvement, or number and severity of problems. Categories that few patients require should be eliminated (Johnson, 1984; Van Slyck, 1985; Verran, 1986) . A final recommendation is to develop indicators of each of the six difficulty variables to enhance understanding of their definition and difference between each level. Replication of this study in settings other than the VA is suggested to validate further a classification system for home health care patients.
